We name and describe a new species of long-tailed sigmodontine rodent of the genus Tanyuromys, based on 3 specimens collected from 3 different localities in northern Ecuador, during the period . All 3 localities are at middle elevations on the Pacific Andean slopes and specimens were taken both in intact and disturbed forest areas. Tanyuromys previously has been treated as including a single species-T. aphrastus (Harris, 1932) ; however, using morphological and molecular characters (mitochondrial cytochrome b [Cytb], 1,143 bp), we herein recognize 2 species: T. aphrastus proper, which, so far as known, occurs only in Costa Rica and Panama, and a new species known only from Ecuador. The Ecuadoran species, like T. aphrastus, is characterized by a long tail (ca. 1.5 × length of head plus body); large, complexly constructed, pentalophodont molars; braincase with beaded supraorbital margins continuous with raised temporal ridges; short, anteriorly constricted incisive foramina; short, narrow palatines; and small auditory bullae. Although similar morphologically, which explains why the 2 species have hitherto been regarded as 1, the few specimens available of each differ in that the new species has, among other traits, a narrower interorbital breadth, narrower zygomatic plate, invariably (thus far) distinct supraorbital bead continuing posteriorly over parietal to lambdoidal crests as a prominent raised ridge, relatively large lateral wing of the parietal, skull with more angular rather than more rounded contours. Molecular and morphological characters confirm that specimens of T. aphrastus from Costa Rica and Panama are quite similar; they differ in Cytb sequences by 1.2%. The new species from Ecuador, in contrast, differs from the Central American T. aphrastus in Cytb sequences by 10.2%. The 2 species form a well-supported clade; we infer the genus' phylogenetic associations within the Oryzomyini, based on the complete Cytb sequence.
The surprisingly large diversity of South American mammals is well exemplified by rodents, with 14 extant families native to the region. Neotropical rodents range in size from the tiny (ca. 10-13 g) Calomys laucha (Fischer, 1814) from the semiarid Chaco to the world's largest rodent, the 55-kg capybara, Hydrochoerus hydrochaeris (Linnaeus, 1766) , and they occupy a wide array of niches. The rat and mouse family Cricetidae is the most species-rich family of mammals in the New World, represented by 4 subfamilies-Arvicolinae, Neotominae, Sigmodontinae, and Tylomyinae-and some 111+ extant genera (Jansa and Weksler 2004; Steppan et al. 2004; Musser and Carleton 2005) . The most species-rich of these subfamilies is Sigmodontinae; its evolutionary history has been the subject of recent phylogenetic studies resulting in the recognition of at least 86 extant and several extinct genera, including newly recognized genera and species (Pardiñas et al. 2002; Weksler 2003; Weksler et al. 2006; D'Elía et al. 2007; Percequillo et al. 2011; Pine et al. 2012; Salazar-Bravo et al. 2016) . Within the subfamily Sigmodontinae, the primarily Neotropical tribe Oryzomyini is a diverse and well-supported clade of 28 extant and 5 extinct currently recognized genera that has been the subject of recent studies by Carleton and Olson (1999) , Weksler et al. (2006) , Pardiñas (2008) , Turvey et al. (2010) , Zijlstra et al. (2010) , Percequillo et al. (2011) , Pine et al. (2012) , Machado et al. (2013) , Prado and Percequillo (2018) , and Hanson and Platt (2018) . Using molecular sequence data from 2 nuclear genes evolving at a moderate rate (interphotoreceptor retinoid-binding protein [Rbp3] and alcohol dehydrogenase [Adh1-I2]) and a rapidly evolving mitochondrial gene (cytochrome b [Cytb] ), Hanson and Platt (2018) reconfirmed the most recent arrangements of the tribe Oryzomyini, and that Cytb was quite useful in elucidating taxonomic relationships among genera and among species-the terminal groups-although not the deeper phylogenetic relationships. Unresolved in their multigene phylogenetic analysis was the relationship between Tanyuromys and a paraphyletic group composed of Melanomys and Sigmodontomys. Despite this wealth of research, the diversity of the Oryzomyini is only partially known, with new species and genera regularly being recognized.
Exceptionally long-tailed Oryzomyini from the northern Andes and southeastern Central America, all previously identified as Sigmodontomys aphrastus (Harris, 1932) , recently were recognized as constituting a distinctive new genusTanyuromys Pine, Timm, and Weksler, 2012 . Previously, the genus Sigmodontomys J. A. Allen, 1897 , was treated as including 2 species-S. alfari (J. A. Allen, 1897) and S. aphrastus (see Carleton 1993, 2005) . However, in a study of phylogenetic relationships among the Oryzomyini, using both morphological and molecular data, Weksler (2006) found that Sigmodontomys and Tanyuromys (the latter still undescribed) were not sister taxa, but rather that Melanomys Thomas, 1902 , was the sister to Sigmodontomys, with the undescribed taxon (Tanyuromys) the next group out. Recently, Pine et al. (2012) , using additional morphological (98 external, cranial, dental, and postcranial) and molecular (nuclear interphotoreceptor retinoid-binding protein gene, mitochondrial Cytb gene, and ribosomal 12S RNA genes) characters, inferred the phylogenetic position of these 2 genera within Oryzomyini, and reconfirmed that Sigmodontomys and Tanyuromys do not form reciprocally monophyletic groups. Sigmodontomys is most closely related to Melanomys, with Tanyuromys sister to that clade or to the extinct Caribbean genus Megalomys Trouessart, 1881. Despite considerable fieldwork undertaken in the northern Neotropics over the last century, Tanyuromys has been reported from only 9 localities, ranging from the Cordillera de Tilarán of northwestern Costa Rica, through the Cordillera de Talamanca of central Costa Rica to western Panama, and then from the western Andean slopes of northern and southern Ecuador (McCain et al. 2007; Pine et al. 2012; Rodríguez-Herrera et al. 2014; Brito and Arguero 2016) . McCain et al. (2007) and Pine et al. (2012) recognized that Ecuadoran populations, then represented by 2 and 3 specimens, respectively, differed from those occurring in Costa Rica and Panama. We have now had the opportunity to examine 2 recently obtained specimens, both well-prepared and with fresh tissue samples allowing for molecular comparisons. One specimen is from Ecuador's Volcán Cotacachi (Lee et al. 2010) , and 1 from southeastern Costa Rica's Cordillera de Talamanca (Rodríguez-Herrera et al. 2014) . These specimens allow us to reassess the status of the Ecuadoran animals and their relationship to those from Central America.
Herein, we make detailed morphological and molecular comparisons among the populations of T. aphrastus from Costa Rica and Panama, and 3 specimens of Tanyuromys from Ecuador. The variation among populations shows that more than 1 species is represented over this extensive geographic area. We further restrict the name T. aphrastus to the populations that occur in Costa Rica and Panama, with the Ecuadoran specimens representing a species new to science and described below.
Materials and Methods
Taxonomic sampling.-We examined all 6 known specimens previously referred to aphrastus, from Central America, including the holotype of "Oryzomys" aphrastus (UMMZ 62875), and the 3 first-collected specimens from northern Ecuador. Specimens from the following institutions were used for molecular and morphological comparisons in this study: Hanson et al. (2010) , and Pine et al. (2012) for specimens used in those studies and that are included here.
Taxon, catalog number, collection depository, locality of collection, and GenBank accession numbers for sequences used in phylogenetic analyses are provided in Appendix I. This project was undertaken with the approval of the University of Kansas Institutional Animal Care and Use Committee. All animal handling protocols are in accordance with the guidelines of the American Society of Mammalogists (Sikes et al. 2016) .
Morphological characters.-Terminology for the morphological characters used here, with some modifications, follows Hooper and Musser (1964) , Carleton (1973 Carleton ( , 1980 , Reig (1977) , Voss (1988 Voss ( , 1993 , Carleton and Musser (1989, 1995) , Musser et al. (1998), and Weksler (2006) . Cranial measurements follow in part Thomas (1905) and Hershkovitz (1962) . All capitalized color terms are from Ridgway (1912) .
Molecular techniques.-Genomic DNA was isolated from approximately 0.1 g of liver, muscle, or skin tissue, using a Qiagen extraction kit (Qiagen, Inc., Valencia, California). Skin clips were first rinsed in a 0.5% bleach solution, followed by 2 washes of PBS solution before lysis. The complete Cytb gene (1,143 bp) was interrogated using 2 approaches. For fresh tissue the gene was amplified using polymerase chain reaction (PCR) methods with GoTaq (Promega Corp., Madison, Wisconsin), and primers MVZ05 (Smith and Patton 1993) and CB40 (Hanson and Bradley 2008) , following a protocol with an initial denaturation at 95°C for 3 min, 35-40 cycles of 95°C for 30 s, 45°C for 1 min, and 72°C for 1 min 30 s, and a final elongation of 72°C for 10 min. Amplicons were purified using the QIAquick PCR purification kit (Qiagen, Inc.) and prepared for sequencing using ABI Prism Big Dye Terminator v3.1 ready reaction mix (Applied Biosystems, Foster City, California). The cycle sequencing reaction was primed with the PCR amplification primers and additional internal primers (700L- Peppers and Bradley 2000; 400F-Tiemann-Boege et al. 2000; F1-Whiting et al. 2003; and O400R, O700H, O870R-Hanson and Bradley 2008) . Following cycle sequencing (1 × 96°C for 1 min, 25 × 96°C for 10 s, 50°C for 5 s, 60°C for 4 min), reactions were precipitated in isopropanol. Purified samples were sequenced using an ABI 3100-Avant automated sequencer. Sequencher 4.1 software (Gene Codes Corp., Ann Arbor, Michigan) and MEGA 4.0 (Tamura et al. 2007 ) were used to proof and align sequences. For skin samples, DNA libraries were made using the KAPA Hyper Prep Kit (KAPA Biosystems, Wilmington, Massachusetts). Libraries were sequenced using the Illumina MiSeq platform, which uses a clonal sequencing process allowing control over DNA degradation (T-C shifts for example) and contamination (see Brace et al. 2015) . The entire mitochondrial genome was assembled and annotated to identify the Cytb gene sequence.
Phylogenetic analysis.-Sequences for Tanyuromys were analyzed within a data set of sequences gathered from GenBank, for individuals representing the 11 currently recognized tribes of Sigmodontinae and 4 non-sigmodontine tribes. Twenty-four genera of the tribe Oryzomyini are represented. Additionally, Abrawayaomys, Juliomys, and Neomicroxus are included because they represent taxa considered incertae sedis and are generally unassigned to tribes (Patton et al. 2015; Salazar-Bravo et al. 2016) . Those genera shown to be most closely related to Tanyuromys are represented by more than 1 species. Whenever possible, a sequence from the type species of each genus was used. Nucleotide sequence data were evaluated using 2 methods. First, Bayesian inference was used to estimate phylogenetic placement. The software MrModeltest (Nylander 2004) identified the GTR+Γ+I as the best-fit model for Bayesian inference. Bayesian analysis was performed using MrBayes 3.1 software (Huelsenbeck and Ronquist 2001; Ronquist and Huelsenbeck 2003) . In the Bayesian inference analysis, sequences were partitioned by codon, and with site-specific gamma distributions and the following options: 4 Markov chains, 10 million generations, and sample frequency every 1,000 generations. The 1st 1,000 trees were discarded as "burn-in" (log probability plateaued before 1,000) and the remaining trees used to estimate a consensus tree. Nodal support for topologies was estimated by using clade probabilities calculated with MrBayes 3.1. Second, mean pairwise genetic distances were estimated using the Kimura 2-parameter (Kimura 1980 ) model of evolution. A priori groups were established based on geographic clustering, for comparison of genetic distances.
results
The phylogenetic analysis recovered a monophyletic Sigmodontinae and Oryzomyini ( Fig. 1 ; nodal support is not shown for these groups but was > 95%). Within the Oryzomyini, both Sigmodontomys and Tanyuromys are recovered within a Aegialomys Voss, 2006-MegalomysMelanomys-Nesoryzomys Heller, 1904-Sigmodontomys- Tanyuromys grouping, which forms a monophyletic clade of mainly southeastern Central American and northern South American taxa, and thus corroborates earlier studies of relationships (e.g., Hanson and Bradley 2008; Hanson et al. 2010; Pine et al. 2012; Salazar-Bravo et al. 2016; Steppan and Schenk 2017) . In agreement with Pine et al. (2012) , Tanyuromys is recovered sister to a Melanomys-Sigmodontomys clade. These 2 clades are in turn part of a clade sister to a AegialomysNesoryzomys clade, with the genus Oryzomys Baird, 1857 as sister to all the foregoing. As observed in previous examinations (Hanson and Bradley 2008; Hanson et al. 2010 ), Melanomys appears paraphyletic with respect to Sigmodontomys. Within the complex previously known as aphrastus, the specimens from Volcán Cotacachi and Pichincha Province in northwestern Ecuador differ from each other by 2.8%, but differ from the Central American samples on average by 10.2% (8.5-11.0%).
The Central American samples differ from each other on average by 0.8% (0.5-1.5%). Genetic distances within other closely related, non-monotypic genera of the Oryzomyini clade are all greater than 5% (Aegialomys-5.3%, Melanomys-6.6%, and distances between these groups range between 12.7% and 16.0%.
The molecular variation, over the extensive geographic area where Tanyuromys occurs, establishes that there are more than 1 species represented in the genus. Morphologically, the Ecuadoran samples differ significantly from the Central American samples from Costa Rica and Panama, as described below. The specimens that we have examined from the Pacific slopes of Ecuador represent a new species that we describe as follows: (Fig. 2) . Members of the genus almost certainly occur discontinuously elsewhere in appropriate habitats at middle elevations of northwestern Ecuador and almost certainly in adjacent Colombia.
Etymology.-Named for Dr. Thomas E. Lee, Jr., Abilene Christian University, Abilene, Texas, in recognition of his contributions to mammalogy; his training of students, both in the United States and Ecuador; and of his capturing the holotype and making it freely available to us for study. The specific epithet is a noun in the genitive case formed by adding "i" to the stem of the name. Diagnosis.-A medium-sized member of the Oryzomyini, with long, glossy, and soft fur dorsally (Fig. 3) . Longest mystacial vibrissae when laid back extending well beyond relatively small pinna (16-18 mm). Tail exceptionally long (< 205 mm), ca. 1.5 × head plus body length, appearing nearly naked, with small relatively pale terminal tuft. Two of the prepared skins, including the holotype, have incomplete tail skins. The specimen from Mindo has a 4-mm terminal tuft. Hind foot long (36-37 mm) and narrow, with ungual bristles not extending beyond tips of claws. Dorsal profile of skull little arched; interorbital region relatively narrow anteriorly, with anteriorly convergent margins and prominent beading that continues posteriorly on parietals as a ridge until it dips ventrad to the lambdoidal crest; comparatively narrow zygomatic plate; lateral wing of parietal large; braincase little inflated; contours of skull tending toward angularity rather than being curved; zygomatic arch relatively flaring and with large jugal; carotid circulatory pattern 3 of Voss (1988) ; bony palate short. Molars complex and lophodont. Capsular process of mandible obsolete or little developed.
Description.-Head plus body length in T. thomasleei similar to that of T. aphrastus. Dorsal fur long (15 mm on lower back), glossy, and soft. Dorsal coloration of holotype a fine mixture of pale and dark brown-tipped hairs, dull gray basally, giving an overall impression closest to Light Seal Brown of Ridgway (1912) , although not matching perfectly with any Ridgway color. The most dorsal and heaviest facial vibrissae black throughout their length, others become pale distally or are pale throughout their length; length of longest mystacial vibrissae up to 60 mm, when laid back reaching well past relatively small pinna. Fur laterally becoming gradually somewhat more buffy. Venter with pale-buff-tipped hairs with drab gray bases showing through. Transition from dorsal coloration to ventral gradual, not abrupt. Tail long, manifestly longer than head plus body, appearing nearly naked, its scales arranged in 15 rings per cm at mid-length in holotype. Scales on dorsal surface of hind foot visible through the hair for a considerable distance proximally. A small hypothenar pad present on plantar surface.
Zygomatic plate relatively narrow, sometimes with small projections on dorsal anterior margin. Braincase not conspicuously inflated, relatively "boxy-looking." Contours of skull generally angular, less rounded. Zygomatic arch comparatively flaring. Mesopterygoid fossa widest anteriorly. Cranial characters given here are based primarily upon the holotype from Volcán Cotacachi, the 1980 specimen from Mindo, and the 1953 specimen from Guarumos. Other characters as given for genus by McCain et al. (2007) , Pine et al. (2012), and Weksler (2015a) .
Morphological comparisons.-Externally, the 2 species are quite similar. Head plus body length of the holotype of T. thomasleei was measured at 139 mm in the field; that length for 4 adult T. aphrastus averages 140 mm. Tail length is 207 mm in the holotype of T. thomasleei and ranges from > 213 to 235 mm for 4 adult T. aphrastus. Length of tail averages ca. 1.5 × length of head plus body in T. thomasleei and ca. 1.6 × length of head plus body in T. aphrastus. Entire skins of the tail seem to have been preserved in only the specimen of T. thomasleei from Mindo. The tail scales are larger in the holotype of T. thomasleei than in the adult T. aphrastus from Monteverde and they are arranged in a more annular fashion than in T. aphrastus. The MCZ specimen of T. thomasleei, however, resembles T. aphrastus more in this regard than does the holotype. The dorsal fur of the holotype of T. thomasleei is somewhat glossier than in the adult Monteverde T. aphrastus. The terminal tuft is 4 mm long in the specimen of T. thomasleei from Mindo (UMMZ 155808) and is now tan in color (said in an earlier year to be reddish brown by C. M. McCain [in litt.]), whereas it is 6 mm and black in the holotype of T. aphrastus. It is also black in the Panamanian immature and white in the immature from Monteverde, Costa Rica. The size of the tail tuft is greatly exaggerated in the figure identified as of T. aphrastus (including T. thomasleei) in Wilson et al. (2017) . Dorsal and heaviest facial vibrissae similar in length in the 2 species; however, they are distinctly darker in T. thomasleei, being paler distally or pale throughout their length in T. aphrastus. Interorbital breadth relatively narrow compared to that of T. aphrastus (4.5, 4.8 mm in T. thomasleei versus X = 5.4, range = 5.1-5.5, n = 5 in T. aphrastus). Zygomatic plate relatively narrow compared to that of T. aphrastus, somewhat more projecting anterodorsally than in T. aphrastus. Supraorbital beading raised and heavy, usually reaching lambdoidal crest. This ridge appears less prominent in T. aphrastus, except in the holotype of aphrastus. Lateral wing of parietal comparatively larger than that of T. aphrastus. Incisive foramen is relatively shorter in T. thomasleei than in T. aphrastus, appears constricted anteriorly and posteriorly; whereas margins are more evenly bowed in T. aphrastus (see Figs. 4 and 5). Mesopterygoid fossa expanded anteriorly in T. thomasleei, but narrows anteriorly in T. aphrastus. Palatal bridge is similar in T. thomasleei (6.5-7.5 mm) to that of T. aphrastus (6.5-7.4 mm), but does not extend as far past molars. Length of upper toothrow (alveolar) is shorter in T. thomasleei (5.5-5.8 mm) than in T. aphrastus (5.8-6.2 mm; Figs. 6 and 7). Capsular process of mandible less prominent in T. thomasleei than in T. aphrastus. However, few specimens are available for each species and a range of ages is represented in T. aphrastus, Brito and Arguero (2016) . They reported 3 recently collected specimens of Tanyuromys "aphrastus," 1 in Carchi Province in northern Ecuador (Locality 8), 1 in Azuay Province in southern Ecuador (Locality 9), and 1 in Pichincha Province (not plotted because essentially identical to Localities 2 and 3). See text and Appendix I for details on localities, museum catalog numbers, and habitats. thus some distinguishing characters will need to be re-evaluated when additional specimens become available. See Table 1 for selected external and cranial measurements for 3 specimens of T. thomasleei and all 6 known specimens of T. aphrastus.
Molecular comparisons.-Molecular characters confirm that the aphrastus holotype and specimens from Monteverde and Parque Internacional La Amistad, Costa Rica, and a Panamanian population of T. aphrastus are quite similar, whereas the specimens from Ecuador form a distinct, separate clade (Fig. 8) . The 2 specimens from Monteverde differ from each other by about 0.5%; they were collected in different years and from different elevations, 1 from 1,300 m and 1 from 1,550 m, within continuous habitat. The 2 specimens from Monteverde differ from the aphrastus holotype by 0.7%. The 2 specimens from Monteverde and 1 from Parque Internacional La Amistad differ by 0.9%, the specimen from Parque Internacional La Amistad is from a place about midway between the Monteverde population and the Panama locality. The specimen from Parque Internacional La Amistad, the southeasternmost Costa Rican locality, differs by 0.9% from the Panamanian specimen. The 4 Costa Rican samples differ from the Panamanian specimen by 1.2%. Our molecular data span the known range of the species.
The 2 specimens sequenced from Imbabura and Pichincha provinces in northern Ecuador differ from each other by 2.8%. These 2 specimens differ in Cytb sequences by 10.2% from specimens representing the Central American populations of T. aphrastus.
Habitat.-The 2 specimens from Pichincha Province were from apparently undisturbed forest on the Pacific slopes; 1 from upper montane rainforest between 2,000 and 2,500 m, near Guarumos, and the other from lower montane rainforest near Mindo.
Ecology.-Recently, Lee et al. (2010) reported capturing an adult male, the holotype designated herein for T. thomasleei (QCAZ 10427), in northern Ecuador, at 702 m. This specimen represents the third record for this species and the first from Imbabura. It was caught "in a mixed forest and tall-grass area within 10 m of a stream" (Lee et al. 2010:10) . This site is in an area generally characterized as "… within the drainage of the Río Guayllabamba … a mix of mostly secondary forests with some primary riparian and primary upland forests … patches of primary forest have many tall buttressed trees that are covered in epiphytes, most of which are … Bromeliaceae … cleared areas … contained Araceae and Arecaceae (Iriartea sp.)" (Lee et al. 2010:2) . All localities from Carchi, Imbabura, and Pichincha provinces are at middle elevations on the Pacific versant of northwestern Ecuador. The specimen reported from Azuay Province in southern Ecuador is also on the Pacific slope.
Robert S. Voss (1988:423) reported that "Oryzomys aphrastus" [= T. thomasleei as herein recognized] was caught along a stream near Mindo (0°03′S, 78°46′W), about 37 km (by air) northwest of Quito, Pichincha Province, in Ecuador's Cordillera Occidental of the western Andes. Voss (1988:420) wrote "The Mindo region, drained by the Ríos Mindo, Canchupi, and Saguambi, is in the foothills of the western Andes (Cordillera Occidental). Hills and ridge tops are covered with cloud forest (Lower Montane Rain Hershkovitz (1970) regarded T. aphrastus as being semiaquatic. Tirira (2008:120) , presumably influenced by Hershkovitz's opinion, referred to the animal that he called Sigmodontomys aphrastus (including T. thomasleei) as the "rata arrocera de agua de cola larga" and the "long-tailed rice water rat." Ruelas and Pardiñas (2017) referred to T. aphrastus (including T. thomasleei) as "Harris's rice water rat." However, trapping locations and external morphology, including quality of the pelage, show that neither species is semiaquatic (see also Pine et al. 2012) , and Ruelas and Pardiñas (2017) stated that T. aphrastus (including T. thomasleei) is "terrestrial." Neither species has any association with rice. Pine et al. (2012) used the name "long-tailed montane rats" for the members of the genus Tanyuromys. We herein use the name Lee's long-tailed montane rat for T. thomasleei. "Longtailed" is appropriate because members of the genus Tanyuromys have a tail length ca. 1.5 times the length of head plus body, the longest tails proportionally of any members of the Oryzomyini.
Community composition.-At the type locality on Volcán Cotacachi, Lee et al. (2010) reported Philander opossum (Linnaeus, 1758) ; Anoura fistulata Muchhala, Mena V., and Albuja V., 2005; Glossophaga soricina (Pallas, 1766); Micronycteris megalotis (Gray, 1842); Carollia brevicauda (Schinz, 1821); Carollia castanea (H. Allen, 1890); Sturnira bogotensis Shamel, 1927; Sturnira ludovici Anthony, 1924; Sturnira luisi Davis, 1980; Platyrrhinus vittatus (Peters, 1859) ; Eptesicus innoxius (P. Gervais, 1841); Melanomys caliginosus (Tomes, 1860); and Hoplomys gymnurus (Thomas, 1897) (Linnaeus, 1758) ; the rodents Handleyomys alfaroi (Allen, 1891) ; Ichthyomys tweedii Anthony, 1921 ; Mindomys hammondi (Thomas, 1913) ; Nephelomys moerex (Thomas, 1914) ; Transandinomys bolivaris (Allen, 1901) ; and the felid Herpailurus yagouaroundi (É. Geoffroy Saint-Hilaire, 1803) (Voss 1988; Gardner 2008; and UMMZ collection) .
Comments.-We provide external and cranial measurements for the adult male type in Table 1 . Mass was 49 g; descended testes measured 9 × 5 mm. The type locality was not included on the map provided by Pine et al. (2012) . We treat T. thomasleei as monotypic. The specimen from Guarumos has atypical coloration for any member of the Oryzomyini; it is leucistic with scattered white areas primarily restricted to the anterior half of the dorsum and covering about 5% of the dorsum's area.
The Central American specimens with complete tails have small pencils, a feature that Pine et al. (2012) used as a character for the genus. In the Ecuadoran specimens at hand, aside from the specimen from Mindo, the very tips of the tail are missing, almost certainly postmortem. In the type of T. thomasleei, however, it is only the tip of the skin of the tail that is missing-all of the vertebrae are preserved. Because the tails in this extremely long-tailed genus terminate in a very thin tip, it appears that some preparators perhaps attempted to insert a tail wire of larger than serviceable diameter and thereby broke off the tips. Also, the tip might be truncated by the door of a Sherman live trap as seems to be the case with KU 161003. Tirira (2007 Tirira ( , 2008 plotted localities and provided accounts of this species, based on the 1st 2 specimens known. Brito and Arguero (2016) provided images of the plantar surface of a hind foot and a molar toothrow. Tirira (2017a Tirira ( , 2017b ) provided a color photograph of a living or dead individual and a map of Ecuador with the potential distribution of T. thomasleei shaded.
Both Weksler and Percequillo (2011) and Weksler (2015b) provided a key to the genera of Oryzomyini, based primarily on external characters. Both T. aphrastus and T. thomasleei are identified in the "aphrastus group" by following the character stream of "Dorsal and ventral fur without grooved spines," "Hindfeet with hypothenar pad absent or vestigial," "Hindfeet without natatory fringes -continuous combs of stiff hairs along the plantar margins and sometimes between the digits," and "Hind feet without interdigital webs" (Weksler and Percequillo 2011:287) of a well-made skin, cleaned intact skull and postcranial skeleton, and frozen tissues. Villalobos-Chaves informed us that he captured the animal using chicken meat for bait. The skin and cranial characters conform well with other specimens of T. aphrastus. It has a small but obvious tuft at the tip of the tail.
discussion
Based on combined morphological and molecular data, Tanyuromys falls within the Aegialomys-MegalomysMelanomys-Nesoryzomys-Oryzomys-Sigmodontomys clade (Pine et al. 2012; Salazar-Bravo et al. 2016) . Based on our analysis of the mitochondrial Cytb gene (excluding the extinct Megalomys), Tanyuromys falls within the AegialomysMelanomys-Nesoryzomys-Oryzomys-Sigmodontomys clade of the sigmodontine tribe Oryzomyini. As part of the description of the genus Tanyuromys, Pine et al. (2012) provided phylogenetic analyses documenting that "Sigmodontomys" aphrastus and Sigmodontomys alfari are not sister taxa but rather that aphrastus is a member of a clade that includes Aegialomys, Melanomys, Nesoryzomys, S. alfari, and the recently extinct, Caribbean endemic genus Megalomys. They stated that (Hanson and Bradley 2008; Pine et al. 2012; Salazar-Bravo et al. 2016 ) is basally well supported by both molecular and morphological data. However, the relationships within the clade vary some, based on data-set examined. The most controversial relationship is that between Melanomys and Sigmodontomys where Melanomys is paraphyletic in regard to Sigmodontomys. The branching order leading to paraphyletic Melanomys changes based on the gene used (Pine et al. 2012) and is not well supported (though the sister relationship of the 2 genera is well supported). Melanomys and Sigmodontomys are morphologically distinct with Melanomys being one of the most distinct genera in the tribe (Pine et al. 2012) . Determining the actual relationships between species assigned to the 2 genera could provide valuable insight on the dispersal and evolution of the clade as a whole.
Elevations of capture for specimens of T. thomasleei that we examined range from 702 to 2,000-2,500 m. Elevations of capture for T. aphrastus range from 1,220 to 1,550 m.
The distribution of T. thomasleei is poorly known, but we do know that T. aphrastus occurs in both Costa Rica's Cordillera de Tilarán and Cordillera de Talamanca and the Chiriquí highlands of Panama's Cordillera Central. The Talamanca and the adjacent Chiriquí highlands are primarily tectonic uplift mountains and the Tilarán of volcanic origin. Monteverde, in the Cordillera de Tilarán, is the northernmost locality known for Tanyuromys and probably represents the northernmost locality where the genus will be found. The Monteverde region has been of considerable biological interest for decades and is one of the best sampled areas for mammals in Central America LaVal 2000, 2018) . Several species of small mammals reach their northernmost known distribution there, including the rodents Nephelomys devius (Bangs, 1902) ; Oligoryzomys vegetus (Bangs, 1902) ; Reithrodontomys creper Bangs, 1902; and Rheomys raptor Goldman, 1912 ; and the shrew Cryptotis nigrescens (Allen, 1895 One or more species of Tanyuromys likely occur in the cordilleras of Colombia, however, no specimens currently are known. Based on geography, T. thomasleei likely occurs on the Pacific slopes of the Cordillera Occidental of Colombia. Cadena et al. (1998:11) treated a long-tailed member of the Oryzomyini (Instituto de Ciencias Naturales, Bogotá, specimen 13663), captured on the Pacific Chocoan slopes of Colombia's Andes in the Department of Nariño, as probably belonging to an undescribed species of Sigmodontomys. Some of the characters they provided are suggestive of Tanyuromys, especially "its extremely long tail" and that it "resembles an Oryzomys of the albigularis group." However, other characters, especially "a short palate without postpalatal pits, a well-developed alisphenoid strut … and oval (rather than rectangular) molars" clearly exclude inclusion of this specimen from either the genus Sigmodontomys or Tanyuromys. Cadena et al. (1998) suggested, as did Pine et al. (2012) , that this specimen might represent a new taxon phylogenetically close to Mindomys hammondi (Thomas, 1913) . The identity of this specimen awaits further study.
The Oryzomyini radiated into the diverse array of 33 currently recognized genera and occupy a wide array of niches. Weksler (2006) suggested that the ancestral region for the Oryzomyini was South America prior to the formation of the Panamanian land bridge. The geologic history of the closing of the Isthmus of Panama connecting North and South America is a topic of considerable debate, as well as to when and how mammals (along with other terrestrial taxa) crossed between the continents. Despite numerous studies, the time of the emergence of a permanent Panamanian land bridge is disputed, with a traditional estimate suggesting some 3.5 mya. In contrast however, recent neontological, paleontological, and upgraded geologic mapping in Panama suggests that the isthmus might have been a volcanic chain above sea level from late Eocene until at least late Miocene (Montes et al. 2012a (Montes et al. , 2012b (Montes et al. , 2015 Bacon et al. 2015 ; and see references therein, albeit contra O' Dea et al. 2016) . Faunal exchanges prior to the complete closure might have been possible, perhaps well before the formation of a permanent land bridge.
The closing of the isthmus caused major climatic changes, which would have had impact on the availability of suitable habitat for many species (Montes et al. 2012b) . Although genera such as Tanyuromys are currently limited to cooler montane habitats, the climatic changes occurring after the closing of the isthmus could have created cool lowland habitats perhaps conducive to the dispersal and survival of Oryzomyini adapted to cool climates. Recent phylogenetic studies of the Oryzomyini document that this group of rodents possesses marked ability to cross saltwater gaps (Pine et al. 2012; Prado and Percequillo 2018) . Hershkovitz (1966) first suggested a nonsynchronous dispersion of the ancestral Oryzomyini between South and Central America. At that time, Tanyuromys was known only from the Costa Rican holotype of T. aphrastus (then called Oryzomys aphrastus) and thus Hershkovitz was uncertain as to where it would fit into his hypotheses of faunal exchange strata. He placed in it stratum III, but with the strange caveat (p. 737) that "Its nearness to Nectomys (Sigmodontomys) alfari suggests that aphrastus might belong to faunal stratum IV." On the basis of there being a second species of Tanyuromys now known from South America, T. aphrastus definitely fits Hershkovitz's criteria for belonging to faunal stratum III, with dispersal of its ancestral stock from South America into Central America in the Pliocene and over water, as stratum III was characterized in his figure 154. Hershkovitz later (1972: figure 5) , however, showed stratum III movement out of South America as occurring during the "Middle-Late Tertiary." acknowledgMents
